INTRODUCTION Cholecystectomy is one of the most common elective procedures carried out by general surgeons. Most patients present with typical biliary anatomy and simple gallstone disease. Intraoperative and postoperative courses are frequently predictable and uncomplicated. Nevertheless, a small but significant number of patients experience complicated disease with rare presentations and complex biliary anatomy. Unfortunately, consensus on appropriate care for such patients is lacking. CASE HISTORY We describe three patients who presented with complex manifestations of gallbladder perforation: acute perforation of the gallbladder; a spontaneous cholecystocutaneous fistula; a cholecystoduodenal fistula. The initial presentation, preoperative investigations, and selected surgical strategy for each case are described. CONCLUSIONS The case studies described here illustrate the need for a low index of suspicion for gallbladder perforation. Caution should be exercised in preoperative and intraoperative phases in this patient population.
Cholecystectomy is one of the most common general-surgical procedures for symptomatic cholelithiasis. 1 Preoperative investigations include liver-function tests and ultrasound of the abdomen to detect ductal stones. Further investigations, such as magnetic resonance cholangiopancreaticography (MRCP) or endoscopic retrograde cholangiopancreaticography (ERCP), may be necessary if ductal stones are suspected.
The first open cholecystectomy was carried out in Berlin by Carl Langenbuch in 1882, and the first laparoscopic version was done by Muche in 1986. 2 Today, cholecystectomy is undertaken mostly by laparoscopic means as a day-case elective procedure. Benefits of laparoscopic surgery compared with open surgery for cholecystectomy include: earlier return of bowel function; less postoperative pain; improved cosmetic effect; shorter duration of hospital stay; earlier return to full activity. 1 Most patients undergoing cholecystectomy have simple gallstone disease as well as predictable preoperative and intraoperative courses. However, a considerable subset of patients experience rare presentations and have complex biliary anatomy that is less amenable to a laparoscopic procedure.
Case History 1
A 64-year-old male with no significant medical history except for repair of an inguinal hernia in 1993 presented to the Emergency Department via ambulance with a 48-hour history of sudden-onset, unremitting pain in the right shoulder that had progressed to the right side of the abdomen. Examination revealed tenderness in the right upper quadrant (RUQ) and pyrexia (38°C). Computed tomography (CT) showed perihepatic and pericholecystic fluid with inflammation centred on the gallbladder (Fig 1) , consistent with a diagnosis of acute cholecystitis. Consolidation in the right lower lobe was seen. He had increased levels of inflammatory markers (C-reactive protein, white cell count) in the blood but liver-function tests were normal. No obvious perforation was seen on CT. However, we took him to theatre because of a clinical suspicion of a perforated viscus.
Laparoscopic inspection showed considerable biliary peritonitis. Initial dissection revealed perforation of the gallbladder. The laparoscopic procedure was converted to an open procedure. Gallbladder stones were confirmed. Cholecystectomy and saline lavage was carried out, and a drain placed in the gallbladder bed. Histology revealed acute-onchronic cholecystitis with perforation.
The patient recovered well on the ward with a course of antibiotics. The drain was removed on postoperative day-5. He was discharged after a 6-night hospital stay and did not have complications at 6-week follow-up.
Case History 2
A 74-year-old female with no comorbidities presented to her general practitioner with a 6-week history of pain and swelling in the RUQ, and development of a discharging sinus within it (Fig 2) . Ultrasound (Fig 3) and CT (Fig 4) showed a contracted, thick-walled gallbladder containing multiple calculi, and a small (≈3cm) subcutaneous collection communicating with the gallbladder via a fistulous tract. A spontaneous cholecystocutaneous fistula (SCF) was diagnosed. Preoperative MRCP demonstrated an intact biliary tree.
We booked the patient for an elective laparoscopic procedure. On-table inspection revealed distorted biliary anatomy due to the abscess cavity and fistula tract. Therefore, laparoscopic surgery was converted to open surgery to expedite cholecystectomy and fistula excision. Histology showed acute-on-chronic cholecystitis with micro-abscesses and inflammatory adhesions to the skin. She made an uneventful recovery and was discharged after a 2-night stay in hospital. No problems were encountered at 6-week follow-up.
Case History 3
A 76-year-old female with lobular carcinoma of the right breast treated 5 years previously with no recurrence, Ann R Coll Surg Engl 2016; 99: e15-e18 diverticular disease, and hypertension presented to the Emergency Department with a 2-day history of RUQ pain, nausea and vomiting. Blood tests showed raised levels of inflammatory markers and deranged liver function. Ultrasound identified a distended gallbladder containing stones and pericholecystic fluid. We diagnosed acute cholecystitis and gave her a course of antibiotics. She made a slow but otherwise uneventful recovery at this hospital admission. She was discharged with a planned date for elective cholecystectomy. Her presentation and disease course was typical of uncomplicated acute cholecystitis. Outpatient MRCP demonstrated the typical features of chronic calculous cholecystitis and a dilated common bile duct, but ductal stones were not seen.
Routine laparoscopic cholecystectomy was started. Unexpectedly, we found the gallbladder to have undergone fistulation from its middle part into the duodenum. At this point, laparoscopic surgery was converted to open surgery. The duodenum was taken down from the gallbladder and the duodenal defect closed. Calot's triangle could not be dissected out to identify the cystic duct due to a high degree of inflammatory change. Therefore, a small remnant of the proximal gallbladder was left behind and closed. Therefore, subtotal cholecystectomy was done and a drain placed on the surgical site. The postoperative period was complicated by a bile leak from the gallbladder stump, which settled gradually without further surgical intervention. Repeat contrast-enhanced CT showed no residual collection. Histology showed severe acute-on-chronic cholecystitis. After 15 nights in hospital she was discharged home on long-term therapy with a proton pump inhibitor. She reported no further problems at 4-week follow-up.
Discussion
Perforation of the gallbladder is an uncommon complication of acute cholecystitis and occurs in ≈2-11% of patients. 3 Mortality can be high (12-16%), with one case series reporting a prevalence of 42%. 4 Low preoperative albumin levels, open surgery and preoperative sepsis are associated with complications. 3 Preoperative sepsis is independently associated with in-hospital mortality. 3 Gallbladder perforations were classified into three types by Niemeier in 1934: 1, acute generalised peritonitis; 2, subacute formation of abscesses; 3, chronic perforations with a fistulous communication. 5 Pathophysiology of gallbladder perforation is obstruction of the gallbladder or cystic duct, followed by increased intraluminal cholecystic pressure, ischaemia, necrosis and perforation. 6 Perforation may cause bile leakage into the peritoneal cavity, which may result in generalised peritonitis (type-1 perforation) or localised peritonitis (type-2 perforation). The perforation site may form a fistulous tract and communicate with adjacent structures (type-3 perforation), which may be with viscera (internal fistula), or cutaneous (external fistula). Findings are similar on ultrasound, CT and MRI and may include: pericholecystic fluid; a focally disrupted, thickened, bulging, or layered gallbladder wall; cholelithiasis. 7 CT fistulography is a relatively new method that helps to delineate the course of an external fistula its relation to adjacent abdominal organs, and helps to exclude associated internal fistulae. 8 Case number-1 presented with a type-1 gallbladder perforation, which is associated with atherosclerotic heart disease, diabetes mellitus, cancer, cirrhosis and immunosuppression. 4 Gallbladder perforation is, in general, more common in males. 4 Type-1 and type-2 perforations tend to be more common in younger individuals. 4 Symptoms of type-1/type-2 perforations and uncomplicated cholecystitis can be similar, leading to difficulty in making the diagnosis in spite of physical examination, laboratory tests and imaging. 4 Eventually, the diagnosis may be made on the operating table. 4 A delay in making the diagnosis is a major cause of a high prevalence of morbidity and mortality. 4 Management of a type-1 perforation of the gallbladder is cholecystectomy with drainage of the abscess and abdominal lavage. 4 A type-2 perforation of the gallbladder may be treated by ultrasound-guided percutaneous drainage of the abscess followed by cholecystectomy. 4 The procedure may be laparoscopic, but conversion to open surgery is often needed in difficult cases or if the anatomy is poorly defined. 4 Case number-2 and case number-3 had a type-3 perforation of the gallbladder. This type of perforation usually occurs in older patients with a history of chronic cholecystitis. 4 SCF are abnormal communications between the epithelial surface of the gallbladder and skin. They were described first by Thilesus in 1670. 9 SCF are invariably complications of chronic calculous cholecystitis, though acalculous cholecystitis and carcinoma of the gallbladder have been reported. 10 Incidence of SCF has declined dramatically and they have become one of the rarest complications of gallstone disease. The decreasing incidence is supported by the availability of large series published before 1950: Courvoisier 9 described 169 cases, Naunyn 11 described 184 cases, Bonnet 12 discussed 122 cases, and Henry and Orr 13 detailed 37 cases. In the past 50 years, the literature has comprised individual case reports totaling <60 cases. 14 The paucity of SCF is related probably to improvements in the diagnosis, antibiotic therapy and surgical management of gallstone disease. 15 SCF usually have an external opening in the RUQ, though fistulation in the left upper quadrant, right iliac fossa, as well as periumbilical, anterior chest wall and gluteal regions have been described. 15 Management comprises abscess drainage and elective cholecystectomy with fistula excision. 4 Laparoscopic methods have been described by Kumar. 16 An approach that involves laparoscopic removal of the gallbladder and dissection, but not excision of the fistula from the abdominal wall, has also been described. 17, 18 Conservative management with ERCP to remove calculi to allow spontaneous closure of the fistula has also been attempted. 10 Cholecystoenteric fistulae (CF) are communications between the gallbladder and gastrointestinal tract. CF are rare complications of chronic calculous cholecystitis, and have been reported in 0.15-5% of patients with biliary disease. 19 The duodenum is the most common portion of the intestine to be involved (80% of CF).
pneumobilia upon CT may suggest an internal biliary fistula, but ERCP is the most valuable diagnostic method. 19 Laparoscopic methods have been described as being feasible and safe for CF treatment, often reliant on the correct preoperative diagnosis and experienced laparoscopic methods, but these procedures are not always successful. 19 Bleeding and inflammation of the gallbladder with the duodenum have been cited as reasons for conversion to open surgery. 20 
Conclusions
The case studies described here illustrate the need for a low index of suspicion for gallbladder perforation. Caution should be exercised in preoperative and intraoperative phases in this patient population.
